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Abstract 



To investigate further the cause of the pancreatic enlargment induced by orally ingested soy benn 
trypsin inhibitor (s 1 "I), antibodies raised against N i l and purified by affinity chromatography were 
used to localise dietary S i I in the rat gut by fluorescent immunocytochemical methods. This 
technique permitted the clear intracellular demonstration of STI in the ileal mucosa of suckling 
rats. However, in adult rats no entry of S I I into mucosal cells of the small intestine could be 
demonstrated, it being confined to the luminal surface of the mucosa. Although the passage of S I I 
into and across the adult intestinal mucosa could not be excluded through the use of this technique, 
the results are consistent with an intraluminal mode of action of STI as suggested by Green and 
Lyman (1972)--namely, that the pancreatic enlargement caused in sensitive species results from 
the inhibition of trypsin (which acts as the physiological inhibitor of the mucosal secretion of 
pancreotrophic hormones), thus resulting in the uninhibited secretion of these hormones. 
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Abstract 



Human trypsin is more resistant to inhibition than is thq trypsin of other mammalian species. The 
effect on human trypsin of soybean trypsin inhibition in soy protein does not appear to be a 
potential hazard to man. Therefore, the elimination of S I I does not seem to be necessary for 
humans. In animal diets, however, pancreatic toxicity must be considered whenever soybean 
protein is utilized. S*>\ beans should be treated to increase their nutritional benefits and decrease 
any animal health risks (27-29). This will insure healthy control subjects in laboratory situations 
and avoid misinterpretation of pathologic data. The treatment suggested is heat (2,18,25,30-32) 
since heat will destroy most of the soybean trypsin inhibitors. Additional supplementation is 
required following heat treatment for amino acids (33,34) such as methionine, valine, and 
threonine; for choline (2,14,35); and for the minerals zinc (36) and calcium (1 1,34). Excessive 
heat must be avoided since it will decrease the nutritional value of soybean protein and increase 
lysinoalanine, a nephrotoxic substance (12). Finally, the use of ST] as a promotor in the study of 
potential pancreatic carcinogens may prove beneficial for cancer research (24,25) and might be 
considered in the future. 
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Abstract 



Effects of proteinase inhibitors on total proteolytic activity and trypsin and chymotrypsin activity 
in human pancreatic juice were determined separately. Purified inhibitors as well as crude extracts 
of raw soybeans completely inhibited trypsin and chymotrypsin activity while 40 to 50% of the 
total proteolytic activity remained. Inhibition experiments with 1,10-o-phenanthroline showed that 
this residual proteolytic activity was due mainly to carboxy peptidase A and B. Comparative 
studies with rat pancreatic enzymes demonstrated certain similarities between the corresponding 
enzymes from rat and man. However, differences were revealed which indicate that the rat 
enzymes must be used with great caution when applied as models for the human proteinases when 
studying effects of so> bean inhibitors. 
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Abstract 



Among the many biologically active and potentially toxic factors known to be present in plant 
foodstuffs normally consumed by man, those that are present in legumes have received the most 
attention. Two categories of legume toxins will be considered - those whose effects have been 
extensively studied in experimental animals but whose significance in man must remain open to 
conjecture, and those which are known to produce toxic effects in man but whose identity remains 
uncertain because similar effects are not readily reproduced in animal models. The protease 
inhibitors have, over the years, been the object of much study in experimental animals where they 
have been observed to have an adverse effect on growth and to cause pancreatic enlargement. The 
relevance of these observations to human nutrition remains obscure, however, because of our lack 
of knowledge concerning the effect of soybean trypsin inhibitors on the human pancreas. Lectins 
from certain legumes such as the common bean (Phaseolus vulgaris) have been shown to be toxic 
to animals upon oral ingestion presumably because of the damage which they inflict upon binding 
to the cells lining the intestinal mucosa. Lectins may therefore be responsible for reported cases of 
human intoxication associated with the consumption of inadequately cooked beans. Lathyrism and 
favism are diseases in man which are associated with the consumption of Lathy rus sativus and 
Vicia faba respectively. Evidence leading to the probable identification of the causative factors of 
these diseases and the steps necessary for their elimination will be discussed. 
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